m m m 

T> M I M^<i:fB-r)> U^A^^'btlTl^^o 

mMi^mmMCtami^tVXit. ^J;ltt\ M. I. Ellnson, Radio Eng. 
Electron Phys., 10, 1290, (1965)^, Wj^T^i\&(DWW^'bnx\^^^c 

nizmm^m-r^ztiz^omi^Miiiii^^^^^mm^mm-r^^cDx^^o 
z.(Dmm^mmM.tiimi^tLxit. tfiiBxu>y>^{3ct'i>sno2 mm 

^m^^fz'hCDCDmiZ. AummiZ^^^O) CG. Oittmer : "Thin Solid 
Films". 9,317 (1972)]^, I n203/S n 02 ^tMtC cfc^ fe® [M. Hartwell 
and C. G. Fonstad : "IEEE Trans. ED Conf." , 519 (1975)] tl-^ 

>mm\z^^^(D [MtIv^ m m^. m2 em. mi^. 22 (i 9 s 
3)] m^m^^nxi^^^. 
:in^<Dmmi^mmm.iiim^o:>mi^mm<DmmmrMtiyX. mio\z 

mj^(DtA. Hartwell fblZ^^mi^CD^mm^^T. 

mmiz^Di^^x. 0 0 litmus ^-To ^?f-^3 0 0 4«x/N°^yiS'-e. 



0 0 S^mi^^n^. m^(OmmL\t. O. 5~1 [mm], 
0. 1 [mm] TlS^^nx^i^o i^, m^CD^'^f)^^. m^SiCtiJ 

^3 0 0 sji^m'tt^Ms 0 0 4(D^^\zmm(Dm^x-^vrc^^. iimt 
m^m^'h(D-T:^K). mm(Dmi'tkiti^(D^m'pm^^!S.m^zmm.i^xi^ 

M. Hartwell ^izJ^^B^^Ul^i^ ti^X±m(D^m^mmikitim'T-iz 

*5ViT«, mi^mtii^nom\zmm.^mm3 o o 4izmmyyi--^>^ii 
mtn^mm^m^m'r^itizjzomi^Mi.iii^s o o s^mi^-r^o):^^— 

mmz—^(Dm.^Mm&. feb<tt, m^itiYX'^mmo)0'Miz^-o<D 
ti^r^u- h'v^j±-r^mmm!±^wmi.xmmi^. mm^mms 004 
^m^mizmmhi. < itmn^^ l < («m-&L66. nmmzmm^mu'^m 
<Dmi^M.tii^3 0 0 5^mf^-r^z.tx^^. 1^. mmmzmm^i^Kit 

mtimmy^-^>^mzmmiimm3 0 0 4t^M:i:(Dte^EnjipL;t^ 
mmM.mMmz:ia\.^xmi^mitim'7tDn^o 

^fz. F Em(DMit.M^it.'fl. p. Dyke&W. W. Dol an, "Field emiss ion". 
Advance in Electron Physics, 8, 89 (1956)-^, $>^l^ii. C. A. Spindt, 
"Physical properties of thin-film field emission cathodes with 
molybdenum cones" , J. Appl. Phys., 46, 5248 (\91Q)U^^m'bnx\^^ 

•So 

FEm(Dm^mf&(D^m^f^mtLx. mi iizttij^o) c. a. spindt 
ihiz^^m^f-cDmrnm^^-To mmizi^^^x. n^3 o i oitmux\ n 

^3 0 1 HtmmUn.i:'OU^:J^^y^^mi. 3 0 1 2«x^«7^=i 
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0 1 3itmum. o i 4},ty- hmm^^r. :^mi^ 

it. X.^ y^zi->3 0 I 2 Ltf- hmms 0 1 4©PBl{C3Sl[(^«iE^fn 
^fz. M 1 umoymiil^Xit. mPiit. C. a. Meed. "Operation of 
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tunnel-emission Devices, J. Appl. Phys., 32, 646 (\9&\)U^:f}^^'btl 

J TVi^o M I Mm(Dmi^mf^(Dmm^um^m i 2 izm-to 

4 mm\tmmm'v$)Kf\ mi2iz^i^x. 0 2 oitmm-r\ n^3 

-3 021 it^m<i:DtJ:^Tnm. nn3 0 2 2tij¥$ 1 0 0:t>^X ha- 

s 

b Ag^cD^V^MM. ??F-§-3 0 2 3J*ff$ 8 0-3 0 0^>^7. hD-A 

ftis 

3 ig^cD^jS^D^'cC'Sim^^^-rc M I M^t3:fel/iTti, Ji^® 3 0 2 3 

5 chTmi® 3 0 2 1 cDrBT{::31fi(Z)^/±^EnSp-r§ d i tZck 0 . 3 0 2 

t^it;&i^^T$.D. WLmumi^^i^i^^mx$)^. ^fc. mm±\z^^(D 

it^rj: D . if^mmm^cDm^izitjt^^mm^m^^ ti^^o * =b ^ 

c(Drcist>r^mmm^^!t^m-r^rcib(Dm^^m/viznt)nx^x^^^o 
m^it. ^mi^mmmam^it. }fimmm^o)t£^^x^m\zmm-^^mmx 
mmh^^x$>^:it^^ib. ^mmizKo^WLCDmi^^mf^x^^mA^^ 

$>^o ^Z.X. m^it:i^iiimAizX^mm^e 4 - 3 1 3 3 2n<i^miz^ 
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0 6 6. 8 8 3 2-257551 -^i^$g^!^r?l¥ 4-28137 

$nT!/i^o ^MBimmikiiim'f-ii'myti^^L^m.^'^tD'itxm^^rzmm^ 
^mm\t. mm(Dm(Dyj^<Dmmm:^mm^K>'hmnrcwmmw^nx 
i/^^o m^it. &^^iBLi.x^rzm^mm^mmLit^\^xh. ^m^mx 

USP 4, 9 0 4, 8 9 5 {crj^^^tlTVi-So Sfc, FESJ^M^^^g 
MtC^S^LfcfyiLT, «^J^f^, R. Meyer ^ }C J; D fg-g^^nrc^^SSS 
'5)tlTV^-?) [R. Meyer : "Recent Development on Micro-tips 
Display at LETI" , Tech. Digest of 4th Int. Vacuum Micro electronics 
Conf., Nagahama, pp. 6~9 (1991) ]» 

tB^AtCi;^4#l^¥3 - 5 5 7 3 8 ^i>fB{cF?i^$nTl^'5o 

^L%z(D^oun.^ik'^m^^m\^^fzMm^^mm(Do^x. mr^om 
mi 3«. TOS(^iii^^^^s^?'ci:-r^^A°T-;i/Bi5(D— ^j^^-r#4ta 



m^. 1 1 5it0 7y°U—h. 1 1 6«#Jli. 1 1 7 

ityx.-7.y'u-h^^i^. UTyi/-h 3 115, mm.3 1 1 ei^^u 

*J7y°U—h3 1 1 5 (CRISIS 3 1 1 1 /^^^@^^nTVi^;0^\ 
3 11 1 ±{3ji?^|^^^^ 3 1 1 2/i)^\ n XmjH?^)?g^nTl/iSo (n, 

a n^)o ^fc. tulBn xmiH<Z)/^I^M^^3 1 1 2 Ell 3\Z7^-rtii 

yn <0. m2^0ff ::^|6]gHII 3 1 1 3 <i:n2^<D3?iJ;^[^g2^3 1 1 4 J:: D 12*1 ^ 

111 nxt/i^o ^n>b&m3 iii. }%mmmi^3 112. fT;^[S]@2^3 1 1 

!^ ^7t, ff:^[^@B^3 113 <h^lJ;ar|^SS^3 1 1 4(D^PU< ^^^m-r. 

S 7a:— X:7V-h3 1 1 7cDT®f3fi, m7t#;7&^e>7^j:^^7t^3 1 1 8 

;^>^"j^^$nT43 0, m (R), M (G), w (B) (D3m.^(Dmyti^ (^m 
(Dm^z^tm-^i^ (^m^) tm^-fi^nx^D. ^^t^^Ttflis 1 1 8<du 

7y°U—h3 1 1 5 0iJ(DM{C«, A 3 1 1 9 7&^^ 

mi^-^nxi^^^o 

fflj^^T-fe-So Dxl~Dxin«-7;U^«^iJi©fT:;^f6]ra3 1 1 3<i:> Dyl 
~Dyn \f^)l^m^W.<D^\yj\^m'M3 1 1 4<h, H vfi7<37;U/N'u/^7 3 
1 1 9 ch^^tt^WtC^M^nTl^i^o 
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0, mm^^mm(Dmi^mm^^:h:^<u^izvr^m^. m^m^mp^^t^v 

g|5(Dmi£M{CJ;SU7yu— h 3 1 1 5 43 x— K 3 1 1 7 

I. i T « , it g« Wt* ;tf ^ X ^ t^j: D <^ 3t ^ ^ i?) © ( X 

^-+f-^'5Vitiijy<i:li?tfn-5) 3 1 2 0 7&^'f5tt^nTVi§„ dCD^^tZ 
bT. -^^l/^lf-All^iliT&^^J^^^nTtS^S 111 <h^7tm3 1 1 87?)^' 

liL/Dxm «i:Dyl T^cl/^LDyn ^aiJT^/^l^®^^ 3 1 1 2 (CiltReUtcB 
EE^EPjfJP-r^i:, ^}^l^^im^3 1 1 2-h^^'m.=f'ttm'^^t\^o ^nilW) 
B$}3^^;W^'u/i:7 3 1 1 9 Cl^ig^l^i^^H v^ili;Tm^ [V] T^cI/^U^ 
[kV] OiSSffi^EniJPLT, ±IB:!c5ftii$tirc«^^ML> :7a:-7>y 
U-h3 1 1 7 (Dl^StcW^^^-fr^o ;in{Cj::0, m7tM3 1 1 8^/j:-r 



ti^^x^^mmmf^mm^mm-r^^iL^mmtT^o 

Ki^^-t^'^^Wi^^^tsmmmi^^mx^^x. Atimmm^<Dyu- 
A I/- h ^^m-r^ y i/- a u- h^^^^^w l.t43 my u-a u 

^^ibm^^mmmytmzmmi^xmm-^n^mi^mmmm^^. mt^m^i^ 
-^(Dm^mmmmizjtsi^xmt'r^mt^m^i^ommwmz^i.^x u 
&^mmmzmutDm^mmtu^m^x$>^z.t^^Wifr^o 

^Tz. :^miz^.tD^mmm}^^m(DmM(D~'Dit, nt^w^h^j^y. 
mzmM-^nrcmm(Dm^mi^mTt. mm^mmmi^^^ibntii-^n^m 
i^iz,i:r)^yfr^myti^t^^tsmmmf^mmx$>-DX. xtimmm^(D 
y u-Au- h^mm-r^y hmi^m^^mvx^K) . myu 

-Au- h^mmm^Hiij-r^mmt. mm-A^^miznmcDmB^m^m. 
mmT^^^mi^Awmmytmzmmvxmii^^n^mi^mmmmf}^. mm 
m^ti^^o^m^f-mmmm izjt^c xmt-r ^ mt^^^i^(Dmm<^mz ^ v ^ t 

=-yii^mmmzmf3it>mmmtu^m^x$>^:i t^nmt-r^o 



D , mm'A^^miznmcDmmmi^miiimi^^^ ibm^-^mmmytmzmm 

:^mizmt:>^mmmf5&mm(DmM(D-'Dit. ntmo-rh^j^T. 
mzm^ii-^nrzmwc(Dm'T-miiim^t. mm^mmmi^-^^^miii^n^m 

WLT^o, mm^^m^mt. xtj^n^m^^. mm-A^^miznm 
(Dmt^m^mmmi^-^^ e mi^^mum^i^ izmm i^xmm-^n^ m^^mr^^ 
mm^^. mt^myti^^cDmi^mmmmzft- cxm[:-r^mt^M^i$^(Dmm 
wmz^i^^x u =-T^^mmmzmr^tDU^mmtu^mn\zmm-r^ t 

^Tz. :$^m\zw^tD^mmmf^mm(DmMo)—Dit. nt.m(D-^v^)^7. 
mzum-^ntz:m.m.<Dn=f-w.\i\m^t.. mn=f'm\^m^f}^^m\^^n^n 
'^\z^y)m^-r^-^^WL^^tsmm.^i&mm.x^-ox. m^mMm^^ 
WLT*5 0, mm^m^mmm-x. xts^n^m^^. mmA^^m\znm 
<Dmt^m^WL\i^m^fj^(bm^iiWm^%w\zmmvxwM-^n^mimf^ 
mmf}^. muik%^-^(Dm'f-^.Mmi\\z)^^\^xmtr^mm^^W(Dmm 
mmzii\^^x^)-T^^mnmzmf^iof^\^^mmhu^m^\zmm:'t^^ 
(Dx^^z.h^mwLii-r^o 



m 

=^ 



1 



n^mmzi^h^x0mx$>K) . ^r^. mmmmiz. mmn^mami^izm 

^m-^izit^Kitffmizmm-^tio^. mzi^. mt^mmiz. mum^tkin 
mi^\zni^^miji't^rzist)iz-^:^i^n^n^<i:'oh 5 kY&.±mi^^m.i^L^^ 

±$^(D^^BMiz^tnt. mim^^miznmi^-c >^)®^^*^cmm^ 
^ m^i^ izmi^^mm i^xmrn-^n^m^mrB^ mmt^ ^7fe#:^ ® 
mmmrBVzjt-i^x^it-r^m^i^m^wmz^if^ u ^-r^^mmmzm 
utDf^i^^mmmx$>^. ^(Dmizj:^. mm'AM^miz-^mumf2:\^^^m 
^m^^iomshmzmm-r^^tA^'^M^tf.si^o ^iz. ±m$^^mm^y 
u-A u- hMtCct Off -9 :inzj^omi^mm(DBM^~^(Di&T^mu'r 

yi^^(Dmz. :inhmmizyu-Au-h^m-r^:it^^x^^o 2^ 
mmt. Ati-^n^mmm^^^. :$^mM\zj^^m^mm^i)\-^'rizmmm 
nthxAtj^n^t. mt^m±mmmm^mti^j :^yit^mMmzmu 
■Dxi.^^mf$.iz^i^xmii>x^mx$>^o 

m\zj;:om'b^^izrj:^x$>^Oo i^. ^mtbrnm^zm^xmc^^^it^m. 
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msit. yu-Au-h^mrj:iy0m(Dmm^-^iz^^B'&'&m.'^.(D 

^^yx^^o 
^^yx'$)^. 

mi lit. m^^^nrcFEmmT(D—m'^^Tmx'$>^o 

mi 3 it. mM(Dmmm^^m(Dmi^/-^^-)i(D—u^m'ox^^x^vrc 



m 1 Anm i at. :^^m(Dmmmf&mm<D-mmmx' $> ^ s ed 

(Surface Conduction type of Electron-Emitting Display) /I^^KDlg 

BjlB{C*5ViT, ^?^P 2 0 0 0«S^/\°^^;i/^^L., ^<75^tit«^l 
3 fC^Lfc«^J<hllKW{^|WIL;T$)'&o 2^IIW!l{C*5V^TtS 4 8 0 X1 

9 2 oi@(DS®e2S^m^p 2 0 0 1 ^mm7^w-:^\^ m-T:it±Tyj\^) 

9 2 0^iJ©^iJiH^<i:^fflViT-7hiJ^Xie^$n> €-«Me^^^^P2 
0 0 1 ;&^e>(D;ftSfiii«^ti-A;5^\ i«m«i^.g|5P 3 0 75^ ^EPJin^n^«EE« 

:^mmmiz:$oi^xit]^xT. Hufe7j<^6 4 0 (rgb h u^r) xgit4 s 0 ^ 
>(Dmm^(Dm:^/'^^-Mz n t s c ;^^>fB ^ (d^^ i/ tfni^^s^-r ^j^^ 

^izMLxh. m^m—<Dmjizx^^izii^mx^^o 

put. NTscyj^(Dzi>ir.z;^y hiz^^xti^^ifmmm^ (y) t 
^mmn (y-r, y-b) ^ai;b-r§o z.<DzL~y h[Hizxxt}\iy':i- 



m^izmsi-^nxi^^^mmm^ (syno ^^mi^mtj-r^. iwii;<a 

xhmmzmmi.rzCLKmn (clkd ^^^Lm^^j-r-So 
n^p 3 1 I ypmmu (-r y^-u-x-y'a^uyiy-^^mw 

x^:n-\^-^nrz^>^'-u-x(Dm&m^ (y) t^mmn (y-r, 

pmm^ps litmm.. ^mm^^RGBm^mmz^m-r^-^h^j^T. 

^(Di pm^(Drz.ib(DM:^mti:^0z^m2 \z^-r. iKDmmm^zm^x 
it. -(>^-u-xm^^y°n^uyi^ yim^izmm-r^m(D^^mmrB^ 

m^(Dm'^m:k^\mu. y^-)v\^nmf^^no(Dtimmx$>r^. mm 
« (D »j ^ /J N ^ V i B# J i , y4-)]^\^mmm^no(D^mmx$>^rzt^. 
m^mmmz^i^xmmm^(Dm^^^mi.. y4-)i^\^mmmm'^t.y 
-< -)l\^mmmm^(D^^(D]:tm'^^^l^xl^^o n^i 7 s o 7(^:7^ 
-jvi^mmmm^^fj^v. y^-ji\^r^mm^^i 7 s o 7«, tucoy^ 

7 8 0 2ity^-)i^]^mmm^norzit>\zmmi9^^mm-^^xitit}-r^<. 



1 7 8 0 3 itmmm^^^v. i^mm^ i 7 s o 3 itmmm^ 1 7 s 
-sciifZctoTf^fife-r^iHissT-*^.. 7 8 0 4J,tmmm^^^ 

b, mmm^i 7 S 0 4«:7^-;i/Hi^ttFBl^tf ofca^tcHi^M^^jlM 

^itxmfj-r^o 7 s 0 s^MF^iiHii^s^^b, Mreisggi 7 8 0 5 
ummm^ 1 7 s 0 4;i^btB;'7$n^HiicD^^^{i-^ch. jImsomt^c-s 

mm-t^^^^mmn^^m.-r^. 7 8 0 6fi-6r^iEi?§^ 

-B-fifemSSl 7 8 0 6^i»j#^tBgPl 7 8 0 l;0^b(D«^{3d:f9. It 

mm^ 1 7 8 0 3 <hMFB^iPig§ 1 7 8 0 ^'h^ib(Dmmmn(D^i^)^m^^'& 
?g^^P2 (^10 «^-r$>^^^^^^L. ^-ra>^^^gi5P 2 

' I /P^^^P 3 l;6^6(DRGBy:^□^m^^T■:^a^^7'5^LS^P 3 

• i/p^Mgpp 3 l7&^^(7)RGBy:^□^^^^i-^^cT:^D^5a3lgBP 3tc 
xiz'^^>'!7m m^Mm-t^ jse) © >^ ^ >^ > ( b l k ) 



. 7:^p^'RGB^i^^A/Dgpp 6 \zx^z^^ )immzmm-r^rzi^ 

gUP 2F^(DPLLlHlS§{'=fc:«9CLKl t-IWlSBT-S S^C L Kft-^ (CLK 
2) 

• iJ'-r 5>i^*^^^P 2F^TCLK2^S(C:i^$n-5|s]^jt-^ (SYN 
C 2)„ 

' ^y^^^UP 2 (^ic) 7&^b^^>7V\°;i/X^^tta:^3^^ 

• ^-r5>ii/^^^P 2j6^^BLK/N°;UX^^tty^> + >^^rp^^#llP 

■MPU (ft'^M^^aSgB) Pll (^lA) ^^'LAzm^-^n^iyT. 

'fL.-3>hu-)\,u(Dmm\^tKD—'Dx^^i^XA^p 1 4©y-i' ymm 

• MPUP 1 1 ^^>L-\zmfi^-^n^y7.^I^'=iyhU—)VU(DWM^ti<D 
— OT^-SD/A^PP 1 4C0:^>'-fe^y hPSff-^^^tt, I /P^^gPP 

?f-^P4 (Ell A) «t:^:r^mg|5^^b, kiT'^^lligpp 4(iA;':$ 

n'5B*M^ix^;u*^vi«, r-ru^^n'^p 3\z'cm'n-^nrz.'^(D^ 



C3 

un 
m 



;i/x^§tt. MPUPi i^^'L-izm!&-^n^>^7.^j^=i>hn-)i^(D 

Q ^g=-^P5 (01 A) (iLPF^^L, LPFPSti. A/DgI5P6©tfi 

Q ^izm^^n^y'^jy-cji^^m-v^^o 

5 A/DgBP 6 (giiA) ^-r^>^:7'^^^p 2;0^e.a)+>->7°;ucL 

f ^ A / D n > A'- ^^-r ^ ^ o 

:it^mmLi.xi^^rcisb. cRTmmmts:^yt^'\i^mjE'r^rc&{z 

HitKDUt-DX'^^ I XOmm^P 1 3 mi A) (Dliit}\Z^r)Z.(D^- 

^^P9. 10 (01 A) ^j^feft-^stc'ii^6n'57K¥i 
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-^(Do^m^s 2 oj@^»#iA^. t>^r>^o(D^-r >^^'j«^^3 

f ly^^^P 2 2 ^^LTX H^'l'/^"gBOS/:7 h l/v'T.^P 1 1 0 1 (g| 1 

O B) {CtB:'7-r§o |Wl^(3^il£3 2 0^H(D7=•-^^«#3A^;^c3^@(7)RGB 

0 urdmmzm^ia-rz.^iz^ri^ i?f,wt(Dm.mMmzmmi^^y^m^p 

5 2 3^in'bTX F^-ry\^^(DS^:7 hl/v'XiJ'P 1 1 0 3 (SIB) izHiti 

; -a 

2 {c^<hf ;tJ6{c2H{ce;S^-i5'^5>tt§^J^^b^;;?^\ S^/i^^;i/C7) 

'^iz^miz^n^m'^h$>^o 

miA(DzyXy^I^ZiyhU—)Umt±\ZMPVPl 1> '>'JT;U3lff I 
/FP16, I yommUP 1 3. D/A^P14, A/DgUPlS, ^ 
-^^^UP17. rL-if-SW#^P 1 87)^^^^$n-5o 

vXt^azi > hP-;ug|5fi, a.-ifsw^©p 1 8^'>uy;i/®ft I / 

FP 1 6^^'b<DD.-^-m^^^i^. Mjit^-r^mmm^^ i /oMrap 

1 3^D/A$|5P 1 4;i^e>m:'3r-g)Clch{3cfcD^(Dg2j<^^3^-r'i)o 
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■ass 

=P «xH^-r/^"M!aiiS7-r^>^^^^lfi5^^b, z-ti^bumzcLKi, cl 

a K2, S YNC 2«^^SfrtY F^-rA'MWM. X H^-r/N^iJWf-^^ 

D f$^P2 1 (gllC) ^-r>;^^UP9. 1 0(D^-r5>^5^M^ 

q tTT^c^T^csexT^^-r >^tUM!ra^^b. ^-r >^^U$iJ1^?^P 2 1 

CLKl, CLK2, S YNC 2 ©It-^^^ttM^-X-^^^-r >^^U 
(3»#jAt^;^i*(DR. G. B WRTl$iJWt^. R. G, B WRT2 

mmm^^j^zs. ^-r >^ ^ u ^^^^/^^-ji^m^nzit^crzimu'cmmj'- 

^^m^iii-rr^itXDR, G, B RD 10H3?{t^4octD=>"R, G, B RD 

msizi^nr^T 1 0 ijiNTscT^n-y^p 1 (DmmmmntKD—m 

^^Lrch<D-x:$)^o :i(DJ^z)UNT S Cy'n-y^p 1 (Dtiiiim^-/}^ I 
/P'^^gpp 3 1 t;ici:D, 7 (:7^-;uF) ^r^D^S^i^2fig(7) 
M:;^RGBm-^<hLTT 1 0 2 (D^oU^^J^TiiitJ-^n^o I /P 

^m^nrzRGBm'&.mn^m:9^/^^-jmmmz^^oy'-^-*r>y°)\^^ 

^m<bn^T 1 0 3(Dcl;3 7:j:i^i^fc©CLK2^»^'fl:L, T 1 0 40)^ 
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1 ^-r >S7^D 6 4 0fB©RGB6-fe(7)it>y;i/^— ^^J^t#-5o 

W.R T 1 SiJTO^fC cfc 0^-r>^tUP9 fC»^j^^. 3 2 0 P<7) 

^-^J'^^R. G, B WRT2aiJ?aim^{Cci;0^'r>P^^:U P 1 0{C*# 

/N°T-;K7)feX h^-r-7"'JIIIt::T 1 0 7CDcte>?"ct«#i^^Bt(^ 1 . 5f§(7)^i^ 
I^Tit^mL-r-SCliTT 1 0 5, T 1 0 6®J;e»7'cj: 17K¥MSFb^^;^cD 9 

f El 1 BcD^g^^p 10 0 1 (ix, Y H^-r/^'^-r ^ >^^^gp^^b, x, 

43 Y Y'y^ n^^^y^^^^-p 1 0 0 i«Y Yzf^ nmn^^^y^^'^ 

a gpp 1 9 i:x H^-r/^"M^-r a >^^^^gp;o^b(D$ij!a?«-^^^itx 

S • 5/:7 hi/s^x^p 110 i*3j:^'p 110 3 ^3M^)A^;^c^-^5'^pw 

M-Jx.^^V — '^'^'P 1 1 0 2iD/'AgPP 1 4rt(0^g|^(D^t U^P^t^ 
:7aQ>y -2)^*6 S:tXPWM>?ai:i'-l/-^^P 110 2 iiD/A^P 1 4 

ButEX, YH^-ry\'^S7-r5>^/^^g|5P 1 0 0 Itt^^tC, YH^-r/\^ 

m 1 B(7)S/:7 h l/vX^P 110 1 43J:U^P 110 3 ^>:/^^^P 
2 2 • P 2 3 jO^ ^ (^)7K¥j^S«Sc^ 9 6 0 j@(7)^iJSS^iC(^®S7^-^>^J^^ 
n^^nx, Y H^-f A'^'-f ^ >i?'^^g|5P 1 0 0 l;^^e>(D, 1I3>4'(DT1 
0 7<Dct^;^j:®S5^-^(C|wl^L./t->7 h C L KtZj; 0 T 1 0 

8 (DcteiT^cCLD/tJUXtwiD PWMvxT-U— i5^^P 1 102(^1920 
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X^F 110 lA^i^(Dm^y^—^^^i-f. 0 3't'(DT 1 1 OiZ^T^J^O) 

^^mmmizm^^ri^m^mmm\^^^^'<p 1 1 0 4«vx^a=i> 

umm\z^i\^mzmmmm^wmv. pwMs^^cT-u-^gpp 1 1 o 2;:>^ 
^mmmizm^^n^y-x ^- \^^mp i i o sfs, n^ymt^vmax 

V^zL V—^ P 1 1 0 6 \zmm^n^o Vmax U^=L I/— ^ P 1 1 0 6 
«»V^iiWpJtg7:j:^«I±Z!i-e^D^*'1':r-H#^P 1 1 0 Si'&^-y: 

T, m^n^-)vp 2000(^1920X48 0 mo:>^^mBMmm^\z]^ 

:L(DU.mm)£ (Vmax i:fTS2J^(^^MlRB#(cenJiP$n^ - Vss T^i^ 
^n-SWi) MPUPl l^^>L-\zmfi^^n%>iy7s'rh.zi>Vu—)l 

-Vssm^) ^^ik^it-SCchfepTfigT^-So 

Yi/^ hl/vXi$^^P 1 0 0 2 (miB) ^i, X. Y H^-r/^^5^-r ^> 
^%^UP 10 0 l;?)^b®7K¥^^c7)->:7 h^D^viJ7S:mT^^M$^hU 



C3 



^m^^^'i^Mmmizm^^n^y"') H^-r/^gup i o o 3 izmiztati-r 

-So 

^nm^^mm-r^iiitimtm^ith^>i^7.^^^p i o o fe 

u^zlu-^^p 100 5A^^<D-vssmii^nmmizmii-r^o 
>i^7.^^^p 1 0 0 Q\t.mmw^\zmmt^7.^ v'^^^'iswM^n 

^-r:t-F#sp 1 0 0 7 \t.nmm\zm'^m.^^^m±iz^nmu^m 
m-t^\hti^<D^m(Dt^mzmxi^n^o 

-Vss (hVuso «{4^%^-r^^«ii±l/^zLl/— rJ'glJP 1 0 0 5, 1 0 
0 7 (^IB) MPUP 1 l^^>LAzmfi^^n^iy7.'7^h.'^yVu — 
)VU(DmX\^ti(DX>^'D-T:$>^DyAm^P 1 4^c:=tC)M^al$n^o 

^rcSEE«z!i^P 3 0 miB) ^nm\Z. MPIJP 1 l^^'LAzm^ 

&s±.mmvtz.mmz^r^ . 7K¥6 4 o (rgb hu^) xM4 8o^-r 
0 4^iNTsci/-hT-r>^-i/-x^^ {^^m^n. : ^^1 5. 7 
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5 kHz) V. mmmmt8\d^y h (2 5 e^m) (D/vixm^mx-n-D 

(Dt^(D/'%)i7.m\z.m^m-mt%'^2 2 0 n sT^os;'c/N°;uxi|ismti5 e 
m 5 tc^-To 

^it^^^2 8 p. s T^-So 

-A V- V^mz^ 0 \MM.\Zi5r^\^'Z\^^^Z.iii:i^'7fti^^. 

fel^T(7)fF^feM (AELab) ti. AELab=10 ig^<hB"^:>nT 
IWiatix y Yafe5^{:i^ViTfiflF^fell (Axy) HAxy = 0. 



0 snmizw^T^. 

■DTi^^^^it^^^^^^o m7 iz^i^^x&'&'&m!^.(Dmtmit (x, y) 
^T±o. 0 iOT(^^»j{3iR^oT*3«9. m^mmizu^ts-^^u^ji^-^' 

:i(D^^^m.'^.(D^i\:m(Dnmmmit^m-r^m^mm(Dmmz,k'om 

O Lfc^^^L, gI9{3g|6 4'(D:7l/-Al/-h^m7'j:L(DBt(7)Pii)|#'l4^ 

^izf^^:itiz,kKi m^i^^o^^m^^m^^miztkm vxi^^:ih^m^. 

^-^^-BrTiBbTfe^o myti$^wmtyu-Au-h^^mi^rcmizitr 

i^mizitmt^(Dmm^oit^iiii.xi.^o:it^m^. m-^. msj^um 
9 (Dm-^s r (Dim^ 0 . 8 ~ 1 . 0 (Dmmx^ytiitn^^^ a x y = o . 
0 3t;iiKs^3:ci:-T:\ mmm(DTv^mmtii^m.^^nrcmm\ziii,^xit 
r (Dft7)^'*3ct:^ 0 . 8 - 1 . 0 <Dmmx&nitm^i$-(Dmi^mMmm\zjt- 
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imm^mmy\zt-Drzm\z:^\^^x. -t^^zmi^^mm (smsOT) 
mtmrm^mm(Dm\^,'^jz^n^mmmm.'^.m'5vrzm\z. x = otx^ 

O mi 1 c<DmMmxit. yu-AU—h 3 ouz^e ouziz^miy 

P rzmx$)^:^^. 3 OHz ^9 OHz <h/{>^l 2 OHz <h^t::^^^-r^0yfel§l 

□ 1 A^i cizmi^rcmi^x^^^:iii-/)^x^^o -D^o^^^mmit. yu- 

m Au—h^m^\zj^D. $)^yu—/^u—hxAt)-^nrzmi^^—^^. 

m^^'mmmm izw.m^M.u'i^^mmcDmm) iitii^<kouyu-A 
V- V(Dm'^'f—'^\zw^x^m'iEhjf^yv-KV- vm.x^^\^^. 

^fc. m 1 A~ 1 c(DmxnmwM'^^n)\,7.m^m(r^mx^\^fz.i:)^% 
m^ri\zw^^n^^(nxu< . n=t\z^'mr^n)\^':^m^—'^x. mm 
« m=f'\zxk^nMm.'^'^wr^n&mm ^-^m-r^^txmm^mm 

T> mu-t^/'^juxmtm<t;i^(Dx\ !s\mizmyti^(Dmmn^^m^T 
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\z^i^^x^)-7i^^mmmizmufDUimmtu^mnT:$>^^^^wi^ 

(2) ntn(D-^h^j^xmz^^\^nrzm^(Dm^miiim^t. mm^ 

my u— A u- hmmmm^^mti-r^mmt. mm^k^^miznmoym 

7&^\ mmm^w^(Dn^mmmm izm c xmt-r ^ mumyti^(Dmm<^^ 
iz^i^^x u -7^^mmmzmti:t>u^mmtu^m^x$>^z. t ^wwl 

(3) mjkmnzt^m(Dmmm^mmx$>^x. 



(4) mMmnzmm(Dmmmf^^m'c$>'o^. 



s 



(5) m^m2\znim(Dmmmf&mm-(:$>-:^x. 

(6) ttJJc^Sl {ClE«g(Z)®^J^i^£^BT^-pT> 



m^maim^^^h>m^Am§imytmzmmi.xmm-^n^m:kmrmimm^. 

(7) 'ntm(D-^h^j ^7.mzmm:^nrzm^(Dmi=-miiimTii. 

mmmi^^^^m^^mtim^mzmmLTmm'^n^m^mmmm^^. m 
x^j=.yii^mmmzmuiDU^mmtu^mmz^m'r^%(D-i:$>^^ 

(8) nt^\(D-^ h^j^xmzmn^ tirzm^<om^wi.tiim'?t. mm^ 
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X u :z.7^^mnm\zmuiDf^^mmtu^m^\zm^-t^hcDx$>^;z 

(9) m^kmi izt^m(Dmmmf^mmx$>^x. 
mz^m'r^hmmiznut)n^o 

(10) if3i<ii7{cgS«oiii^0^gM-r$.-pT, 

(11) nmm8izmm<Dmmmi^mmx$>-ox. 
mt^m^mm-^nr^mmz^o/'^jvxmmm^nom^^^izm'r^o 

(12) ifJtJ^l dlB^OH^J^figggT^oT, 

(13) m^m7izmm(Dmmmmmx$>^x. 

(14) mj^mnzmm(Dmmmf$.mmx$>^x. 



(15) mj^mi izmm(Dmmmf5^mmx-$>^x. 

^mLx^o. mmmizu. mmm^wcinm^izm^^mn-r^rzibiz^ 

(16) m^mnzmm<Dmmmf^mmx$>-ox. 

^WLT^o, mmmizit. mmmi^mtiimf-izmT^mii-r^rzisbiz-^ 

(17) mjkmi \zmm(Dm^mf^mmx$>^x. 

^^LT^o, mmmizit. mmmi^tktiimTizmi^^tkm-r^rzmz^ 

(18) W^^l {ZtB«lc®®M^^^BT^oT. 

^WLT^o, mmm\zu. mmmi^Mi:iiimi^\zm^^nw,T^rz!i)\z-^ 

(19) tt3ic^7{CsB«©®^?^fiXgair$.oT, 

^^LT*5 0, mmmizit. mmm^Mcmm^izm^^ntii-r^rzibiz-^ 




y3 
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1 9 2 0 X 4 8 om<Dm^1^iiim^^'^ h U i^xSH^b, ntn^mi^tk 

mmmi^A^^ni^^^mytmzm^Lxmm^n^m^mmmmf)^. ^7t# 
^<DmTmmmmizft^cx^ifr^'^^i^(Dmmwmz^\.^x^j:^y^^ 
mmmzmtatDU i^mmhu^ mn tu^^o izmm ^ nx i^^o 



